1-11. The loads on the beam follow the distributions of P ~ N(12, 3%) kN and Q ~ N(36, 6) kN.
The pins at A and B are in double shear, and both have a diameter of d = 15 mm. What is the

distribution of the shear stress in pin B? Assume P and Q are independent.
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Solution

Solve for F,

=M, =—Q(1)-P(3)+F,sin45 (4)=0

~ Q+3P
® 4sin45
Pin B is in double shear, thus
F, Q+3P
VB = —_-—— N -
2 8sin45

Solve for area
A=%d2 =%(0.015)2 =1.767x10" m?

Solve for 7,

. _Vy Q3P
B A 8Asin45

Because normal random variables Q and P are independent, z, also follows a normal
iotrih it 2
distribution, 7, ~ N (4, ,07 ).

Mo +3p,  36(10°)+3(12)(10°)
H= "BAsina5  8(1.77)(10° )sin45

=72.0 MPa



1 Y, 3 Y.,
o, = - Q + - P
B 8Asin4y’ 8AsIin 45

\/[8(1.77)(1(1)4)sin45°] (6(103))2+[8(1.77)(1§4)sin45°] <3(103))2 ~108 Mpa

Then
7, ~ N(72.0,10.8*) MPa Ans.



